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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the light efficiency of a 
projector and to realize three- dimensional picture projection. 
SOLUTION: Light is made incident on a polarized beam splitter 12 



from a light source 10 and is separated into first polarized light and 
second polarized light by the polarized beam splitter 12, and they 
are made incident on first and second color slitters 22 and 24. The 
first color splitter 22 separates the first polarized light into R, G, and 
B components, and these components are modulated by first, 
second, and third reflecting light valves 30, 32, and 34 and are 
reflected. The second color splitter 24 separates the second 
polarized light into R, G, and B components, and these components 
are modulated by fourth, fifth, and sixth reflecting light valves 40, 42, 
and 44 and are reflected. First and second modulated polarized light 
are synthesized through first and second color splitters 22 and 24 
and the polarized beam splutter 12 and are made incident on an 
objective lens 70. 
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(57) 

[»*#ai km i ofl*e>«#b r -A*:7 , y 1 2 

l-ft£A#t£^ (B*tr-^^^y 1 2 J:9JB— « 

h^3 0, 3 2, 3 4dS|EIBU sits**, JB 
II*?-*:^ 2 4JiJSz:«Jft<B#*R^ G*3j:t/ 

Hf7^f 4 2, 4 4^^L, 

- 81^7-^/^7^ 2 2, 2 4*3£tfffi5tefc*-J> 
^7"y^l2 ITpS #»uyX7 0 ICAW 




(2) 

1 

(btiSfg-^-^y 

ffiEflitefcr-A^y X !)JK— Alt** 
E»-«#£>#*>R* G*5j:tfBj«»«:tix*tL*m- 

ziixhw,— * *— x $is as*5j:(;sARW7 
[8***2] «HE«atir-A^^y s/#*«. «itm 

lfcE*tG>:/n^***o j?0 

[Mr*:* 3] afriES-^ct^m-^^-^^y 

4xfctt«Bi«s:#u ^owibjb-, m3*3<to?MH^ 

[8»*aS4] MrlBIB— . m-Z^-^yVv 

[§jt**5] WEIR— fectt/JB— *7-^Xy 

^ m— ^rgb^ 

tXHtSt^-efc!!), UtrEfBE* Si*? J:tFJBAR*^ 
m-mm*mm'tz>h<DT'hz>m&mi *fci*2 ke* ^ 

coy* & $ $ 0 

[It** 7 ] «rfE»-®«*3 «t tMS ~ * ^ ^ 
[f»**8] WE*-* *-;fcJ:tf#HR«t7-f h '< 

tet^t^!), a>oifflElB-, ^z^ir;i£^7 
>T h'^:/*** MfEfBGg. S£i3j:t>'S^lt7^ 
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[fS**9 ] WE*— «fti:JB=:«*i:^S^tcB[3t 
[0 0 0 1] 
[ 0 0 0 2] 

5 0 

[0 0 0 3 ] 

^3fe* J A»s*e>*ts«*tr-^^^y -t^d 

36tr-A^^y y ^ J: DIB— Alt* * 64x4 

s-;*77-*xy raft^-A^y ^ x 

— «*<0**SA*t**e>ix-5«— ^?--^^y 
*^*(7)R, G*5J:05B*»S:*4x^4x«W-*-SJ(Sr-, 

i-ioi(;s£M7^ h^/w^^ N m-^^-^^y 
y ^ tf^BW^ji8is*e>4x, ^niiTt^^^R. g^o 
iWBfiK^t^ixjeixaw-rsjBEg, is^it/^^ 

51^ £U*!BAK*t7-f h^/w^^feRltS ttfc*3&s Alt 
S-a-fctt-SSRMfcw^XirSr^tf J: 5Jc«jft*ixS« 
W^ff* L^**««^^P | ^*^^f-*3VNTli, MIS 
«*tr-A^^y ttiWWwiOft'dSixfcfB 
— *3J:t5JB— ^y X^Sr^tft^i: SixS. ^^ B ^^>^ 

j:tf*-#9-;*xy ^n^^ftfwm *) 

M«C9 0° meS^bttfcfiBBS^Sr^r-r^ J: 5 i- 

*-*5<ta ? »5 = Rlt7-i' h^/w^S:, WESBEg, ^51^ 
.tt^JB^Elt^-f h^/t-ytc^LT, ^ixb^^lS 
9fc, ffi#Wi:9 0° E](ES-fre>4xfcfitjlBB««:*"t-6 
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IESB— , JB~*3*tfJB=R|*9 -f *t"u*- 

*^^*c*3virtt, miss-. iz^J:t;iH^7^ 
eg. iss^o*^^^ h^/^y^ s ss-magp* 

KlSI-r^t^i:*^ ^ofg-> JBr*3*tMS = R**7 

til. WEW-fcitfiS-*?-*:^ s/**s*0*iW!2 
fil^tf-i^X y s/>*3WWtt J: 

[0 0 0 4] 

[#W Hill **M^-J«fc«l»(c« 
otiS^ix, f^»-r*^ni *^py 

***fi T-^^^^sr^flct-rsfisws^ossa* 
^^y^/ay^t 12 

/a W<-f -M 2(1 ffiAtmi 7 1;:* 9#tt$;h,fclB 
-Xy Xi. 1 4*3 ±tf»I^!) XAi 6 *^tfo £>z>^ 
fl Mt-^^yy y-i'll ^ U^^y 3-5/ h (Melle 
s Griot)tt*fcf*;* tVK7-7yK/t^ -^—(Spindle 
r & Hoyer)t±* 9 ffTflK $*XTl^5 ^ I'V- hy^y^fG 
1 en-Thompson) X V Xi* * fc fi V 9 * h > (Wol laston) 

[0 0 0 5] *Ki o * 9 fi)fet:'-Axyy yM2i: 
A*t3*&ixfcJtefl low, »*L< tt»ft6«36* 

<H*tr-A i 8*3*0*2 otezti^tim-x^-x^v 

y$ 2 2*5*0*m~.#7-*Xy s/* 2 4lCA#tStt 

5o ^7-^T^y 7^22*3j;t>'24ll 

y^-^aWL 7/U7'^/^ (Albuquerque ) <£>C. V. I. U 



4#fH]¥ 1 1 - 2 8 1 9 3 1 
4 

£H -^m-^y-^^y y* 2 4 teffiftt*-^*^ 
y y * * 9 JB— JB— «#ll JB-« 

[0 0 0 6] UV^*Hi»<B«w!*or, » — 

7t77-^^y 2 2tefl fg-ilft^ftOR, G*5* 

^ 3 3 2 *3 J: 0*3 4 #fMBlttK:S*tS*6 

»51*5*tfgSAE*f5>f h^^4 0/42*3*0*44 

0, 3 2, 3 4, 4 0, 4 2, 4 4(1 X7/U^^ 
/W-T'J+L 1^*^77 (Santa Clara ) tf) :n * - fc* 
3 W±(S-Vision Inc.) tfc * 19 rfrflfc $ ilt ^ £ t> <£> T*fc 
5, KJt7>f h^3 0, 3 2, 3 4 K * £ 2EBB <!: E 
W7-f h/<^4 0, 4 2, 4 4f:J:52atll Itt 
<7}^ -f — U — X^g^ (time-interlaced modulat 

ion) dsS*L« A 5J-fT5 - t*SBltB-e*>5o frfrZ>2 
— • y ^ (time-interlaced shutters) SrWi" -6 ^ 

[0 0 0 7] JB — *5j:tfJB — y ^ 2 2*3* 

il^bflbWJ:3l:, m-*7-xyy 2 2 
fi, tf-A18£r, ^^^^l^^ 5 0 , 5 2*5*0*54 
t^S^SR> G*3<tVBfiK^Jw5J-56Wt-^»-r5t^> 

0, 3 2*3*0*3 4^X1*^^6^ tftb^)^^^^ 
iOjfSSS^ KBISiT;fc3ttt, *jx-P*t*Bl 6 0 , 6 
2*3*0*6 4t*Sn5J: 9 (-x 9t—jJ9 — x-7!)y9 

/nv/^i-i 2{cM$n5 0 ra*^, m-*?-*? 

y^^2 4(l t-^20^R, G*3*tfBJ*^^^* 
tt7-f h^4 0, 4 2*3*0*4 4 CAWS^^ ^tt 

-^>^y 2 4 4 , *a?*[S]icigiau> sJt^isct 

^* ^ ^^it, ^PP6 8 T^Stt^* 5 Jcfi3£tr— 

[0 0 0 8] **3, B 1 ©*)6«IBIw*3l^T»l ^ — > 
*-*3*0*»HS^7^ h^/^li **t-PttJBEg, SB 
3£*3*0*fBAS*f7>f h^</w^tr^LT, 
$4[H]«9(C 9 0 0 EHEUfctt«t *ot*3 «9 , ^ fc.m — Z> 
y$ km-*?-*?}) y * b\L tixhco 
^ttlU!9{-9 0 o @6lfcftli:^ot^5, £fc, 
*»FIII*OttH*^«)*:W«l»^*«w*5V>-C, tr-A^ 
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y^J y?&±Xfg.#7<{ h^yu^^f+SttfcJB— , m 

£ 0 *fte>f4, fobs »£^<lft^fe& x t*-^*Xy 

BBf+*+*fc<0"CI4ttl\ t-A5 6H8 ^«iffl3tf 

«i/yX7 0i:Alt^> ^^^ftuyX^^M^ 

[0 0 0 9] «±*»W^— J*»*tt*»W Lfc#. * 

fix ytMfrh<nit<0±*'<2 h /KO*4 6i**©Jt«)Zl 
o^fl|jlt*4«r«ffl-r6t>OT*)*. Sot, JtBfcJ: 

«^ftT^fc«**r»;t*. S»7>f h^/u^Srfltffl-r 
SCirKJ:!). 3t3i@'*'i':/J-ttffl£ft"C^S h 9 Vv* 
xfitom-* bV y^ ^^X 0B£-r5BB#4rj&*EI«* 

ft, ifcjt^aB^iBNistbewt^b, *aa^^^ 

-ix^y y ^ ^^fijfflj^j: t) , iiSf4fBMl7>f Y^tv^f 
*Me- Kdio^Tf^ t'-i^^^y tf--k 

[0 0 10] ftC, B 2*5±t5H 3 Sr#fiB It, #3891 
5o H2*5J:WH3fl3S«t»B«t, Br*5J:VB 
E*t7>T h'Vi^K^LT, *ftbtf>3fc#«ilHl >!){;: 9 0 ^ 

(half wave plate) 8 0 ±fEH— # y — ^y) y? 

^3Sig-r6 7t<7)9 o° co«*iae^piiBi:*5o 
iifttf-i^^y i 2^6fflASh5io©c-A 

Bl4*i\, 

[0011] #ctc, H4^aaBH*#Ilt, *5BW ^ 

KMi--5o B4 flW^T^tt, B 1 7!?ME] 3 LT 
j$^/tPfn^i^7 P P^x^ ^ 8 6 &{5£fflpJfg-C 
fcS, SJt7O^3 0, 3 2*3«fctf 3 4«r*i"4 

S-^7-^7°y BJBKIHfeK 
■ -*-*fc«>l;H*fBU -*Klt7>f h^4 0, 4 2 
*3J:t;4 44ft^a^7-^^y 2 4 4, BB 

«)*rBflBlcBBKH"*-6fc«)^*ffl+**^ ^rft<bf4S 
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St^BXi-*— o<B«#WB9 2*3j:tf9 4 & 

9 8*5it/*r«U^Xl 0 0 4^^9 64fffll 

T^S«B##, Bft, :^f'Jtu £^ "A" 1 0 2 
SrlLfc#£\ t^XWS*fc^t^^ !l - ^ 9 0 
TOT < 5 J: 3 (CH&TtT'JL^So -NAO^-i/- 
* - ^u^Sf^frfrftS, *J8W(OgiJ<z>3tlfifl?BJc 

s^jWKtt&ft* *B#^WB Kf4*ft*^ft»fc5B# 

[0012] Kkiz, m 5 ^S8l»B*#itT, #389! 

nterlaced projection) fCOl^T KWi"5o ffl5<DisX 

/^ 3 0 , 3 2*3±V3 4 fc«*SF*6iX*B--*?- 
xyy y * 2 2 SiMcBMLfcB— <0BBB»*aS 
Pi-^fc^tcffiffi U -Mlt7^ h^/^4 0, 4 2 
is XX/ 4 4 ^^^b^fg-^-T^y y? 2 4 

4, S^icfKBU, fg-®^SS¥<^<h3£ZKia®£ft 

60 »ft i/^X 7 0 *8Xft» J ^t^fiiro^, 
y-> 1 1 0 ±.{c^f%s{ > ?-i--~ysWmt Lt»ii 

5, fc*3, ttl l 2(4Bi;:^£ft£ J: 5 lc*sp"C*>6^ 

->\c&mi^XhXh\ H4«)1»*iH5«)tt* 
[0 0 13] &<C N B6*3J:tfB7 4:#IHLT. #3SW 

y>y>z±ftt^zmwmm<Dmmitytm2 1 

^^)M2 1 0 j:«t-^^l)fet'-^^7 p y 7 

^/ 3 y^f2 1 2 iCAMZ&btl&o »^L<(i, 

2 1 7 ICJ; D^BStlfcB— Xi^ 2 1 4*3±^JBr. 
yy 2 1 6 tfo fe^V^fi, e*t*'-A^^y >y 
^ y ^-5/ h (Melles GrioOttSfd^^ t 9 V 

K9 — T N ^ K*-f (Spindler & Hoyer)ttJ: 9 rtTIS^ 
^XX^5^^>- h ^(Glen-Thompson) /y XJ» 

*fcfi!7 h V(Wollaston) ^y X-^^^tf iOtfe 

otUK Sic^fc, Bfttr-**:/y y ^li, 

^^^-^^ ^^H^ i D^Bi^tt/blg^^^y Xix* 

[0014] ^Si2 1 0 j: DiJtc-A^^y ^21 
2(^AM^ii:bnfc7 , ci(i. -oo, »4L<fi, Sft* 
Bft***tfcfl*tr-A2 1 8*3 J: 15 2 2 oic^f'J^ 

ft, w^e><^«5t t'-A 2 1 8 *3«fct5 2 2 0 14 -tit*? 



(5) 

7 

Bir^ a \//<<i1r (total internal reflectio 

ndichroic RGB separator/combiner) 2 2 2^0^:1/2 2 

[ 0 0 1 5 ] ftlcm 7 X 0 (d, ^-Of-^o 

iOlIirtSlt/^ ^D-f^RGBt/<l/-^/3 
y/^t 2 2 2^J;0'2 2 4^^:ilfil(j:, »* L < 

2 8 *3 J: = ^ 7 ^ !i X A 2 3 0 S:§^, Cixb^ 
T'yXAlt ^ii6^fi:R, G & J; th'B *tJ£L 

»J*S*t-5C t*sa* 7 > yX^2 2 6, 2 2 8*5 

J:^2 3 0lt ^ N zh-z-K-v? (Haupauge) 

^7 p y Xix 2 2 8 ircopflicfi^T*^ :7"y 
XA 2 2 8 ^7 P UX^ 2 3 0 t<om\Z\^T 3 s * y^f^c 
Ktt/jC^£ i#S4 Ll/\ 7 p yX^2 2 6 t7 p yXA2 
2 8i^Bt% 7 p yXA 2 2 6 ©I2 2 9ll:|i, R/& 

^l^-rr/^i 2 3 2«(t^tt^o 7 p yx^ *0 

2 2 8 i^yXA 2 3 0 t^Ht\ 7 P yXi. 2 2 8 ^S 
2 3 1 ilcii, Rj*^tGj*^tSrSlMr^HI1-5fc«) 
(£^>f ^ n>r s>^#Jl=i — 7^ y^l2 3 4 tmtfhn 

[0 0 16] 0 7i:^Sn5J: 9 C Xi*2 2 6(D 

S2 3 6 CAM J ^^^5 t*-A 2 2 0^(^*11, a — 
f^y^l 2 3 2 CJ:^B^h R«^*5J:tKGfi8^ 
it£#»$*b5o B yyX^2 2 6M236 

ix^o R«^J;t) { G^li3-f^^l2 3 <?0 

2^Siii-6 0 B«»fJ7 p yXA2 2 6 ±!llllltlT, 
SI**- KTlt»t^ffiS7^ h^7'?07^ 
^2 2 7l:AMt5o R*»tG*»il4, 7 P yXA2 
2 800, ^-r>f y^l2 3 4^«§ntffi2 3 1C 

AWt^ 0 :n^io^ii> 3-f^y^|2 3 

4CJ:97 > yXA2 2 8(Di2 4 0 \Z ft ft T RM £ tl, 
*:<om 2 4 Oici 9 £T#rtMfcE»SftSRJ«#£, 

=i-tm 234 sraa-T5G*^i:^*stt 
6c R/a#ia* xy XA 2 2 8 J: 5 imtur, sw*- 
KT*^ft-r€>fRfi7-r h^/v^^^^-r h^W2 42 40 

CAWt^o G Xi.2 3 OSrSiflUT, R 
2 4 4 CAltt5o 

[0017] CO <t 9 m-±P^RM f^ * P-f y * 
RGBt/^-^/=>^Mt2 2 2 fUBfttf— 
y 2 1 2^bI-l7fe^)3t^S^, -^^-^P^S 
fj-y-f ^ ^ ^ RGBt/N 9 l/-^/3y/Hf2 2 4 
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-Vision Inc.) ?± £ 9 TfTiS $ *XT ^£ t> <DX$>Z> 0 KM 

[0018] JB— *3J:t5JBi:^rtRlt^'r ^^^r 

GBtA°l/-3 ? /3>v^f 2 2 2joJ:(;2 2 4(1, # 
7-^7 P y S /^ t 3<0*"Ctt 

06i3J:t;a7^e>fle>^4J;5i:> m-^ftfctty^ 

^o^^RGBt^l/-^/3^t2 2 2li, fc* 
— A 2 2 0 ^, -t*L-fiX^ai2 5 0, 2 5 2*5<fctK2 5 
4t^^n6R, G*3J:t/Bi«5i'(^3feW»w5J-W'r*fc 

Snfe*fi. tftf*l^PP 2 6 0, 2 6 2 £;£t>*2 6 4 
T^^$J:5(^ »-^K»y^^^RGB 
ir/^U— */=i y/Wt2 2 2 4»S:i£;£folCigigU S 

J: 5 lc«*tr-A^^y ^ ^/=»v^>f^2 l 2 

Ip]»C Il^Slf^^P^7^RGBir^ 
l/--V3WHt2 2 4lj:, f-^2 1 8^R, Gjo 

5>fix t^***bRJ*9>f h^/^CAlt^6ix, 

SW^-f^ D-f y^RGBt^l/-^/3WMt2 2 

x, tt®2 6 s-e^six* J: 5«-«*^-^^^y 

/^y/^t2 1 2{:I$^6o 
[0019] HI 1 <7>HJ£?£ffiK*5^Ttt:* x 

y-xyy y# tm-*>7-*7}) y# tits "trthco 

V\ t*-A2 5 6 i 2 6 8 drliiftt'-A^T'y ^■i'/ 
=3>v^-f lz£ !)^^XT, »1/>X7 2 0 CAlt 
S*e>ti, W^i/yX^pj^S^fc^f-^ 

[0 0 2 0 ] ±IE0 6 7 <OHJ£?f2ffirtU 0 1 CO 

7(C^£;ft'5, 7 P yX^2 2 6, 2 2 8, 2 3 0 *B^ 
fc^rtRlt^-f ^P^f7^RGBt^l/-^/3 

*tb*^o tot, 4rtS»^^P-f7^RGBtA' 



[0021] *mwiz, w±Jf#^K)(-^u, y^/ci><£> 

[0 2] *3gW^*J(75^tf6?gffitci3(eoT«^S4x, fls» 

[03] i20^P^x^^(0?ii§itfc^ 0 

[0 4] L^*Jt*tB«c« 5 =*7cai5* 

[0 5] *38Wo»* t ^Hlt»IBlc« 5 > ^ - l/- 
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*Kfe*^i-amii&ia-e*>s, 

[0 6] **wo»*Lv^ifc*|Bic«orillj«*^ 

[07] w6<Dmmmmc&^x&mft£LftRftt?'( * 

o,^/3y/Ht(^5|ZiEIx*fe6o 

10, 2 10: %m 1 2 : RUt \f- * * 7 ] J y*/ 
a^Mt 1 4, 1 6 . 2 1 4, 2 1 6, 2 2 6, 
70 228, 2 3 0 : yii X A 22, 2 4 :^77-^/ 
y y * 30, 32, 34,40,42, 44: S*t 

7 0 : U > X 8 0 : ^SSfe 9 0 : * ^ V 
-V 9 2, 9 4: life 2 2 2:2 2 4: 

*t^>f ^p^y^RGBt^u-^/p v^-r-t- 

2 3 2, 2 3 4: 



[01] 




32 « 



